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Abstract 



1523602 Branching tape cables RAYCHEM QmbH 27 June 1975^8 Jun#1974] 27324/75 Heading H1A (Msaln 
Division H2J To form a branch from a cable a loop is made and part of the ihsulatioin removed frorh the cable in the loop 
portion to expose a conductor. In embodiments using ribbon cable a U«*naped loop 5 fs formed, the shanks 7, 9 of the 
loop are bonded together with or without adhesive 15, and an insulating mandrel 13 may bejnveHed behind the 
conductors 1 at the U-tum when they are bored. The mandrel may be recessed t to support we conductors (Fig* 3, not 
shown) and the assembly used as the male portion of a two-part coupling. ') v ' • 
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£j (21) Application No. 27324/75 (22) Filed 27 June l$7$ 
Q (31) Convention- Application No. 

^ 7 422 135U (32) Filed 28 June 1974 in 

<*> (33) Fed. Rep. of Germany (DE) 
Cl (44) Complete Specification published 6 Sept. 1978 
<fi (51) INT, CL« a H01B 7/08 
(52) Index at acceptance 
HI A X6* 

H2E 16 3C2A 3E14 
(72) Inventor WERNER MELCHTOR ALLGAlER 

(54) BRANCHED ELECTRICAL CO^UCTCMRS 




(71) We, Raychem GmbrL 7 a Body 
Corporate organised according to the laws 
of Germany, of Wercher-von-Braun Strasse 
II, 8011 Putzbrunn, Germany, do hereby 
S declare the invention for which we pray 
that a patent may be granted to us, and, 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement : — 

10 This invention relates an electrical cable 
system comprising a length of flexible flat 
cable having a branch lead at an in* 
termediate point in the length thereof. 
The term "flat cable" is used herein to 

15 denote a cable comprising a plurality of 
parallel conductors which are surrounded 
by electrically insulating material, which 
may be cross-IinkecL Such cable can be 
prepared by extruding the insulating 

20 material around a plurality of conductors, 
or by joining together a plurality of paral- 
lel insulated conductors, cither directly to 
each other or to a backing sheet. The con- 
ductors may be rectangular or round in 

25 cross^ection. It is' often necessary to 
provide a branch lead to one or more of 
the conductors of a flat caWe, and tt»e 
known methods for providing such branch 
leads suffer from a variety of dis- 

30 advantages. 

The present Invention provides an im- 
proved branched cable system and method 
for providing a branch lead on a flat cable. 
In its first aspect, the invention provides 

35 an electrlcafl cable system which comprises 
a length of flexible flat cable comprising a 
plurality of parallel electrical conductors 
which are of constant cross-section and are 
surrounded by electrically insulating 

40 material, said cable having a branch lead 
formed at an intermediate point in the 
length thereof by means of a generally U- 
shaped loop of the cable, the loop having 
, shanks which are joined together with the 

45 aM of an adhesive or through melt-fusion 



50 



55 



60 



of the eiectrj^calry insulating material, the 
conductors running contteuoudy through 
the loop and at least one of the conductors 
having an exposed contact rone (as here- 
inafter defined) on 'the outer surface 
thereof in the; region of the turn of the 
loop, the zone extending part of the way 
down each shank of th* loop. 

When the flat cable is of the standard 
type comprising a plurality .of straight 
parallel conductors, trie loop is. preferably 
formed so that each of the conductors lies 
in a plane. 

The term , "exposed contact atone" is used 
herein to denote a zone on the conductor 
from which the insulating material Iras 
been" completely removed so that the con- 
ductor can be directly contacted, without 
passing through any insulation, from a 
direction at right angles to the axis of the 65 
conductor. Thus the term does not Include 
a zone from when the insularing material 
has been displaced <by raeaju$; of* tpcjfn 
which pass througfi the iasulattng material 
and thus make contact whh the conductor 

In its second a*cct, the invenSoji 
provides a m&hod of providing a branch 
lead at an mterme<Jhte point iii a length of • 
a flexible flat cable* comprising a plurality ' 
of parallel electrical conductors wnich are 75 
of constant cross section and are aur- 
rounded by' : insulating material, which 
method comprises / ' , 

(1) at an intermediate point in t thc 
length of the cable, removing at least part 80 
of the insulting material coVeflng at least v 
one of the conductors to r^tmde an ex- 
posed contact' zone (as hereinbefore de- 
fined) on the conductor; 

(2) * folding; the caMe at about the mid- 85 
point of the exposed contact zone to form k 
a generally Urshap^i bop in the cable so 
that there is an, exrx>«Hj ; contact zone on at 
least one of 0e conductors, 69 the outside 

of each of the ahanks of the loop; and 90 



70 
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(3) joining the ahanjcs of the loop fabricated electronic units in vehicles, air- 
together wtdL the aid of an adhesive or craft or space satellites, 
through melt-fusion of the electrically in- Ths. invention will now be described by 
sulating matcriaL way; erf example only, with reference to the 
5 The shanks of the loop are joined afccompantfng drawings, in which; 70 
together so that the pan of the. cable from Figure 1 is a perspective view of a rib- 
which the insulating material has been re- fyon cable; 

moved is relieved of any mechanical load Figure 2 is a longitudinal section through 

wMch may be placed on the main length the -ribbon cable of Figure 1 in a plane 

10 of the cable. The shanks, can be joined to through a conductor, and 75 

each other by. moans of an adhesive, or Figure 3 is a section through a ribbon 

(whh suitable Insulating materials) by melt- cable in the position indicated by the line 

fusing together the instating serial. of UHII in Rgure 1 and shows. a modified 

the inner surfaces of Use drunks or by form of insulating core. 

IS placing a sheet of a suitable thermoplastic Referring now to the drawing three flat 80 

material between the shanks and medt-fus- conductors 1, made, for example, oC copper 

in* the thermoplastic material to the in- are;' completely embedded in a strip 5 of 

sulating material on the inner surface of electrically insulating plastics , material, for 

each shank. For added mechanical strength example poryodiylenc, to foztn a ribbon 

20 a metal foil can be secured between the ' tfable. ■ ' J $5 

shanks for example by joining the shanks To form a branch lead, generally desflg- 

together by means of a metal Ml coated nated by the reference numeral 5 f a U- 

on each side with an adhesive. tfiaped loop r the two shanks 7 and 9 of 

It is usually both convenient and de- which are superposed one on the- other, is 

25 sirable to remove the insulating material formed fn a zone intermediate of the ends 90 

from ail the conductors, for example by re- of the ribbon cable Instating material is 

moving the Insulating material uniformly remibved from the strip 3 \ot plastics 

across the width of a cable comprising a material in the region 11 of the turn of the 

plurality of straight parallel conductors,^* U-shaped loop, so that the conductors 1 

30 example by miffing. It is also preferred extend out of the portion of the strip 3 for- 95 

that the or each conductor having an ax- mtag.ohe^shank of the low and then turn 

posed contact aone should have been com-' back into tte portion' of tfe strip forming 

piotely bared of the insulating material in the. other shank of the loop, Tn this region 

the region of the turn of the loop. The 11, at the closed end of the U-shaped loop, 

35 completely bared conductor can be folded the conductors I are passed round an in- 100 

around an electrically insulating support sulating core . 13 having a tJ-ebaped cross* 

member (eg. of U-shapcd cross-section), section, Between die portions of 'the strip 3 

preferably one having a recess for the or of plastics material forming the two shanks 

each bared conductor, or simply folded on of the U constituting the bretrch lead 5 is 

40 itself. When a support member is used* it positioned a t layer or fihh 15 of » for ex- 105 

can for example be a moulded article of a eaapie, thermoplastic material by means of 

pttastfes material, whh a first portion for Which the two portions of the atrip of 

insertion between the superposed portions plastics material are: joined to each other, 

of the insufetfon and a second portion in- The thickness of the insulating core 13 at 

45 tegral whh and of wider cross-section than - J 
the first portion for supporting the bared: 
portions of the conductors, me insert ex- 
tending across the total width of the cable. 
The second portion may be provided /with 

50 a plurality of ribs for defining recesses in 
which the individual bared conductors may 
be received. 

The branch lead can be of any required 
length, and there can be a plurality of. 

55 branch leads at de&ed intervals along {he 
length of the cable. The end of the branch 
lead can be in the form of the maSe^paxt 
of a piug-and-socket connection which' can 
be easily inserted into the female part, or 

60 the connection. 

The uses of the branched cable system 
of the invention are diverse and' range from 
the wiring of stationary circuits to applka- 
tions in apparatus subjected to fieaVy 

o5 mechanical loads, for example prer 



tne places wnere tne portions « me strip no 
bear against the core is frqual to. pc 'sum 
of ffie thickness of the laycj or film 15 and 
twice the tjuckness of the layer of plastics 
materia rmaining between a conductor 1 
fend the exterior of the strifrS of plasties 115 
material. TMs ensures that each cobduotor 
1 is- hot bent sharply . where it peases out 
of; the 'porta* of the plastic* strip 3 for- 
cing one shank 7 in the region of the turn 
of the U-shaped loop and runs baepe again 120 
into': the portion of the plastics j*rip 3 for- 
mtag .the other shank 9. 

As shown: in Figure tbe ; insulating 
core 13 may have, recesses formed . therein, 
in which the conductors 1 are accom- ITS 
modated, so that the conductors are firmly 

K'led and 'iqechankally protected. In their 
ed regions itfie wnfuctors Shown ' in 
Hgurcs 1 to 3 can b* coated wfieh a noble 
metaL for example gold, so that they do 130 
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sot oxidize ami the service-life of their 
contact surfaces may be extended. 

To form a branch lead 5 as sHustiaied in 
the drawings, the strip 3 of plastics 
5 material is first removed from the cable 
over a length con*sponding to the length 
of that portion of each conductor 1 thai is 
to be bared In the region 11 of the turn of 
the U-shaped loop. This can be dona in 

10 any suitable manner, for example by nai- 
ling- Thereafter, the U-shaped loop is far- . 
med in die ribbon cable, tne film or layer 
15 of thermoplastics material is positioned 
between the two shank* of the XJ-shapcd 

15 loop* and the insulating core 13, mot 
may if desired, be formed integrally with 
the film 15, Is positioned in the region of 
the bared conductors 1. The two tanks 7 
and 9 of the U-shaped loop are then pres- 

20 sed together and are heated to an extent 
depending upon the nature of the Hhn 15 
so that they adhere to each otfoer. The 
contact end of the branch lead 5, com- 
prising the portions of the conductors 1 

25 which pass round 4fae insolating core 13 
and are bared on their surfaces, is 
very stable and can itself form the male 
part of a rdurand-socket connection. 
In a modified form of the branched 

30 cable of the invention, the insulating core 
iHustrated in Figures 1 to 3 may be dis- 
pensed with by removing insulation only 
from the outside of the bend of the IK 
shaped loop and causing the two layers of 

35 insulation remaining on the inside of the 
bend to adhere to each other, for example 
by the use of a thermoplastic film or by 
direct bonding of the insulation, bo support 

j j. the bared regions of the conductors. 

^0 WHAT WE CLAIM IS: 

L An electrical cable system which 
comprises a length of flexible flat cable 
comprising a pmraflfty of parallel electrical 
conductors which are of constant cro$s*$eo 

45 tton and are surrounded by electricafiy in- 
sulating material, said cable having a 
branch lead formed at an intermedfete 
point In the length thereof by means of a 
generally U-shatpcd loop of the cable, the 

50 loop having shanks which are joined 
together with the aid of an adhesive or 
through melt-Cusk>a of the electrically In* 
salaring material, the conductors running 
continuously through the loop and at feast 

55 one of the conductors having an exposed 
contact zone (as hereinbefore defined) on 
the outer surface thereof in the region of 
the turn of the loop, the zone extending 
part of the way down each shank of the 

60 loop. 

2. A system according to Qaim 1 
wherein each of the conductors has a said 
exposed contact zone. 

3. A system according to Ctaim 1 or 2 
65 wherein the or each conductor having a 



said exposed cottfact zone has been com- 
pletely bared of the insulatint material in 
the region of the torn of the loop. 

4. A system according to Okka 3 
wherein lfce or each bared conductor 70 
passes around an electeicalty insulating 
support member. 

5. A system according to Qaim 4 
wherein the support member comprises a 
recess for the or each bared conductor. 75 

6. A system according to any one of 
the rxecading claims wherein: each of the 
conductors lea in a plane. 

7. , A system according Co claim 3 
wherein the shanks of the loop are joined go 
together by means of an adhesive. 

«... A system according to any one of 
Claims 1 to 6 wherein the shanks of the 
loop are joined together by t a melt-fused 
layer of insulating material on the inner 85 >■ 
surface of each mnt 

9. A system according to any one of 
claims 1 to 6 wherein; the shanks of the 
loop are joined together through a fUnt of 
thermoplastic material which ' has been $0 
melt-jused to. insulating material on the 
inner surface of each shanL 

10. A system acceding to any one of , 
the preceding defcns wherein each of the 
conductors having an exposed contact zone 95 
fc inserted into a femjal socket and makes 
electrical connection th^rewWw, 

11- A system according to any one of - ■* 
the preceding claims wherein each of the 
conductors t$ t of substantially rectangular 100 
cross-section. ; 

IX An etectjicai ^erble system sub- 
stantially as hereSqbefore described wfch 
reference to and as Illustrated in die ac- 
companying drawing. 105 

13. A method of providing a branch 
lead at an iritennettiate point In a length of 
a flexible flat cable conmrjgng a uftureflity 
of parallel electrical conductor* which are 

of constant cross section and arc sor~ 110 
rounded by rasoladng material, which , 
method comprises ' 

m UV at an : imenitedfete point in the 
length of theeaMe, removing at least part , 
of the insuMfa* matert41 covering at least 115 
one of Che conductors ^to provide an, ex- * 
nosed contact- zo^e (ia hereinbfef ore de- 
fined) on the .conductor, , 

C) fo!d% the cs$Ie at about the m$d> 
J»mt of the exposed contact zone: to form \2Q 
a generally U-sbape^kwp in the ca% so . 
that there is ah exposei contact zone on at 
least one of vthe conductors, on the outside 1 
or each of the shanks of the loop: and 

P) joining *i shanks of the. loop 125 
together with me aid' of an adhesive or 
through meft»fusion of' the etjOCtricaOy in- 
sulating material v - . 

14. A method according to Qa&n 13 
wherein at least part of the insulating 130 
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material covering each of the conductors is claims 13 to 18 wherein the shacks of the 

removed to provide an exposal contact leop are joined together by mdfcfusing 

zone on each of the conductors. together the insulating material ttf the inner 25 

15. A method according to Claim 13 or surfaces thereof, 

5 14 wherein the insulating material is com- 20. A method according to any one of 

pletely removed from each of the con- claims 13 to 18 wherein the rfhthks of the 

ductors in the region of the turn of the loop are joined together by placing a jfteet 

loop. of .thermoplastic material between the 30 

16. A method according to Claim 15, shante ana meMusine the thfermoptossfc 
10 wherein the bared conductors are folded * meter lal to the insufatbag material on the 

about an electrically insulating support inter surface of each, sfcank. 

member. ' 21. A method according to claim 15 

17. A method according to Claim 16 wherein the thanks of the loop are joined 35 
wherein the support member comprises a together by means of en adhesive. 

15 recess for each of the bared conductors. 22. A method according to Claim 13 
19. A method according to any one of substantially es hereinbefore described. 
Claims 13 to 17 wherein the caWe com- 
prise* a plurality of straight, parallel con- ABEL & IMRAY, 
ductors and the insulating material is re- Chartered Patent Agents, 
20 moved uniformly across th» width of the Northuroberiand House; 
cable, 303-306 ERgh Ho&orn, 
19- A method according to any one of ■ London WCIV 7LH; 
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